to be published. We wish to thank Patrick Lee for making the result I"" = (1/x) ln(l+ x) available to us prior to publication.
"Deviation from A&~1/&" at small thickness indicates that films tend to become discontinuous with the apparition of macroscopic cracks and holes. The measured value of A& is then enhanced above that of the material itself, which we expect should still vary as 1/d~. For deviations from linearity less than 15%, we have corrected the measured value of A~as indicated by the arrows in Fig. 2. "'L. Van We have evaluated x for kFl ) 1 using free-electron formulas' which give x = 0.206 n' ' for Si:P.
For n= 10" cm ', x is large and f -1. Fig. 2 indicate that with decreasing n, the magnitude of the cusp grows, then drops rapidly and changes sign below kFl =1. The solid curve in Fig. 2 is the prediction of Eqs. (2)- (4) To our knowledge Fig. 3 is the first direct observation of a metallic pseudogap in o(to). This effect, involving particle-hole excitation, differs from a pseudogap in the single-particle density of states which could be measured by tunneling. "
The metallic pseudogap that we have observed can be described qualitatively, as noted above, by extrapolating~the interaction theory for disordered systems' into the region of the transition. Alternatively, a strong dip in the density of states is also predicted in the same region for a half-filled Hubbard band. " The resulting metal is expected to be strongly correlated" and evidence of this correlation has been found in the magnetic susceptibility. " The metallic pseudogap is expected within this picutre only for uncompensated samples (with half-filled bands) such as ours, and not for compensated samples.
In conclusion, we have observed behavior that can be explained if Coulomb interactions dominate c(T) and c(cv) in a disordered metal.
